W ith more than 60% of U.S. adults not engaging in the recommended amount of physical activity and 25% of adults not active at all (Centers for Disease Control and Prevention [CDC] , 1999), the sedentary lifestyle is epidemic in the United States and is responsible for a large portion of health care costs. Engaging in regular intentional physical activity can decrease health care costs by reducing the risks of obesity, premature death, myocardial infarction, diabetes, hypertension, colon cancer, depression, and anxiety (CDC, 1999) .
Approximately 27% of the U.S. labor force is overweight or obese (Wolf, 2002) . For these workers, obesity decreases earning power and increases the odds of early disability, the amount of sick leave used, and annual health care expenditures (Martin, Robinson, & Moore, 2000) . Obese workers lose 50% to 90% more workdays per year and have more than double the disability rate of non-obese workers (Narbro et al., 1996) . Business and industry bear a sizeable portion of obesity-related cost through health care and disability expenses and lost productivity (Bungum, Satterwhite, Jackson, & Morrow, 2003) . Maintaining individual workers' ideal weight and preventing weight gain are imperative to avoiding indirect and direct costs associated with obesity (Burton, Chen, Schultz, & Edington, 1998) .
Workplace physical activity programs may be delivered to large numbers of at-risk individuals at a relatively low cost (Hageman, Noble Walker, & Pullen, 2005) . Health promotion at the workplace can include fostering an active lifestyle, the key to maintaining healthy weight. Identifying key decisional determinants of active lifestyles and how these determinants can be promoted is central to the health of the nation's workers.
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AbstrAct
During the past 100 years, America has changed from an agrarian society, where the intent of physical activity was to produce needed materials, to a postindustrial society, where 60% of American adults are not regularly physically active and 25% are not active at all (Centers for Disease Control and Prevention, 1999) . With sedentary lifestyle and its attendant consequences on the rise, the occupational health nurse can increase individuals' knowledge, facilitate their decision making, and motivate them to try new behaviors and change existing behaviors. The occupational health nurse can use a model to organize individual workers' information and clarify strategies to promote behavior change. The goal is to decrease the morbidity and mortality associated with sedentary lifestyles of American workers by using the model when individuals present to the occupational health service. Individuals benefit from health care professionals who understand personal risks and communicate strategies to address barriers and concerns when they consider behavior changes such as increasing physical activity.
physical activity of employees. The goal is to decrease the morbidity and mortality associated with sedentary lifestyles of American workers by using the model when individuals present to the occupational health service. With sedentary lifestyle and its attendant consequences on the rise, the occupational health nurse can increase individuals' knowledge, facilitate their decision making, and motivate them to try new behaviors and change existing behaviors. Individuals benefit from health care professionals who understand personal risks and communicate strategies to address barriers and concerns when employees consider behavior changes such as increasing physical activity.
hIstoRy
In early American agrarian society, intentional physical activity generated food and shelter. People walked behind the plow breaking ground for crops, chopped wood to cook and keep warm, tended to animals, and cleaned and mended buildings and fences. The intention of physical activity met the material needs of the family.
Today, typical Americans cook meals on a stove powered by electricity or gas or they eat food prepared by others. They drive to work in a comfortable vehicle, and American farmers plow fields sitting on a tractor. Modern society has engineered physical activity out of paid and unpaid work. This revolution has resulted in Americans becoming more productive, but with little movement. The changeover from an agrarian society, where the intent of physical activity was to produce material needs, to a postindustrial society, where 60% of American adults are not regularly physically active and 25% are not active at all (CDC, 1999) , happened during the past 100 years.
IntentIonAl PhysICAl ACtIvIty
Physical activity is defined by the CDC (2006) as any bodily movement produced by skeletal muscles that results in an expenditure of energy. For the purpose of this article, intentional physical activity is defined as the cognitive component of this definition-physical activity engaged in deliberately. The occupational health nurse is concerned with health-related fitness, a general, overall physical wellness that is a by-product of a variety of physical activities. It must be communicated to workers that physical fitness, a physiological state of cardiorespiratory endurance, muscle strength and endurance, flexibility, and body fat composition, does not come from exercise alone but from other physical activity as well. Exercise is a subset of physical activity because it is planned movement such that specific aspects of physical fitness and aesthetics are maintained or improved (i.e., certain athletic skills or strength for specific skills). The occupational health nurse can promote not only exercise but also occupational physical activity (job-related activity involving walking, lifting, or carrying), chores (sweeping floors, shoveling snow, and mowing the lawn), sports, and leisure-time physical activity (activities not part of an individual's work, household duties, or transportation) along with other activities increasing the total daily energy expenditure. Physical activity is a complex combination of behaviors.
Because physical activity includes so many ways of being active, having a consistent measurement is difficult. However, exercise recommendations can be applied to most activities; the acronym FITT refers to frequency, intensity, time, and type. Each of the dimensions of FITT may affect different health outcomes (Sallis & Owen, 1999) . The occupational health nurse can encourage workers to seek health benefits from regular physical activity during weeks, months, or years. This encouragement includes sharing the CDC operational definition of regular physical activity of moderate to vigorous intensity. Moderate intensity activity (30 minutes a day for 5 or more days per week in episodes of at least 10 minutes) is a level at which the individual should experience some increase in breathing effort and heart rate; alternatively, vigorous intensity (20 to 60 minutes per session 3 or more days per week) is a substantial challenge because the individual will experience a significant increase in respiratory and heart rates (CDC, 2006) . Like FITT, these intensity levels can be used to gauge the effectiveness of the worker's physical activity.
BehAvIoR ChAnge Model
The occupational health nurse who has limited time to interact with individual workers needs a theoretical model to understand sedentary lifestyle, conceptualize intentional physical activity, and explain how to successfully promote behavior change in the working population. The process of behavior change as it relates to intentional physical activity can be modeled by synthesizing two theories, Maslow's hierarchy of needs and the Transtheoretical Model Stages of Change (TTM). The process of behavior change is mediated by motivation, which, according to Maslow, is based on each individual's level of need. Once the level of need is determined, meeting it becomes the motivation for behavior change. Knowing the needs and motivations of workers, the occupational health nurse can assess the temporal (time) aspect using TTM stages of change. When readiness to change is understood, the decisional balance must be examined to address the level of need and potentially tip the scales in favor of engaging in behavior change. The next section explains both theories and the synthesized model. The occupational health nurse can use this model to promote physical activity. Researchers can also use this model to advance scientific understanding of behavior change.
Maslow's Hierarchy of Needs
Abraham Maslow proposed a "hierarchy of needs" in a 1943 article entitled, "A Theory of Human Motivation." Maslow diagrammed his famous hierarchy of needs in the late 1960s, believing that individuals aspire to higher levels on meeting their more basic needs. The hierarchy is depicted as a pyramid with five levels: physiological needs, safety needs, love and belonging needs, esteem needs, and self-actualization needs. At the most basic lev-el, the needs are physiologic, including the need for food, water, and shelter. The second level, safety and security needs, is exemplified by freedom from crime or occupational injuries. The third level is love and belonging-the need for affection and acceptance. The fourth level is esteem needs-self-worth and a positive self-image. The final level is self-actualization-the development of one's full potential (Fig. 1 ).
Maslow postulated that "needs" motivate behavior and are hierarchical in nature. He assumed that needs are "instinctoid" and universal across race, gender, and culture; all individuals have the same motivations; and human needs are ordered in a survival hierarchy. For Maslow, instincts in humans are unlike animal instincts because humans can suppress, repress, control, mask, and modify their instincts. Rather, instincts are motivational units; drive, motivated behavior, and goal object or goal effect are all appreciably determined by heredity (Maslow, 1970) . For humans, these instincts are no longer only drives but choices of behavior that must be acquired or learned throughout life. For example, for mice, hunger, procreation, and maternal instinct are basic drives. However, for humans, these can be modified (e.g., usually we select what we eat, we often plan procreation, and sometimes we surrender children for adoption).
Maslow asserts that individuals have several basic needs that must be satisfied before they can ascend to higher-tier needs. As basic needs are met, workers move up the pyramid to satisfy higher needs such as social interaction and self-worth, the highest level being self-actualization. Maslow defined self-actualization as the point where individuals become fully functional, act purely on their own volition, and possess a "healthy personality." The principal of prepotency requires less need to be substantially satisfied before a higher need assumes a major role in determining behavior. The changeover from one need level to the next is a gradual process and not an all-or-nothing dichotomy. Simply put, the needs on the lowest level must be substantively met before considering the next higher-level need to motivate behavior change (Maslow, 1970) .
The satisfaction of needs consumes time and energy. If more time is spent satisfying lower-level needs on Maslow's hierarchy, then less time and energy can be spent operating at higher levels. For example, in the early days of America, farmers spent most of their time and energy plowing the fields for planting, harvesting, and constructing necessary buildings. However, in today's American society, many instruments and machines reduce manual labor effort; therefore, energy and time are not spent on physical labor. By reducing physical labor, individuals have time to reflect and engage in leisure activities that may or may not be physically demanding. In other words, modern society has removed the need for intentional physical activity to meet the basic human needs of food and shelter.
Maslow's theory is based on observations and is intuitive; little empirical evidence supports the theory. However, its logic and ability to provide an understanding of behavioral motivation have led to wide acceptance (Johnson & Webber, 2005) .
Transtheoretical Model Stages of Change
The TTM is a comprehensive model that integrates important constructs about behavior change from other behavioral theories, conceptualizing behavior change as occurring in separate stages (Prochaska & Velicer, 1997) . The TTM is well validated by empirical studies, although, due to its complexity (with four central core constructs), it is not parsimonious. The TTM posits that readiness for change occurs on a continuum of five stages. The five stages are listed in the Sidebar.
The model assumes that individuals progress through a series of stages, recognizing their readiness for change. The stages of change are important because they imply that change occurs over time. Movement along the continuum is nonlinear, often moving back and forth before attaining the final stage of maintenance. Individuals are in the action stage for the first 6 months after engaging in a healthy behavior. At the end of the 6 months, they enter the maintenance stage. This is an arbitrary point when the risk of relapse slowly declines but never ends.
Five stages of Change According to the transtheoretical Model
Precontemplation-no intention to change behavior Contemplation-aware problem exists but have not taken steps for correction
Preparation-intending to take action within the next month Action-currently attempting to modify the behavior maintenance-working to prevent relapse of behavior change Prochaska, Redding, and Evers (2002) believe that for some behaviors (e.g., exercise), individuals stay in the maintenance stage with a risk of relapse for the duration of their lives.
The construct of decisional balance lies between the stages. This construct is useful in understanding behavior change because it is primarily concerned with balancing the advantages (pros) and costs (cons) of behavior change and the cognitive and motivational shifts between the stages. In the early stages, the cons will outweigh the pros of engaging in the behavior change. When the pros outweigh the cons, the individual moves to either the contemplation stage or the preparation stage of behavior change (Prochaska et al., 1994) , and at these points, interventions can be tailored to assist workers in moving toward more physical activity.
Decisional balance reflects how individuals weigh the pros and cons of behavior change. This construct was originally derived from Janis and Mann's (1977) model of decision making; however, on empirical testing of the model, a simpler structure of just pros and cons resulted (Prochaska & Velicer, 1997) . Researchers have observed a predictable pattern of how pros and cons relate to the stages of change. For the precontemplation, contemplation, and preparation stages, the pros of the unhealthy behavior outweigh the cons. In the late stages, the pros of the behavior change outweigh the cons of not changing behavior. For example, the pros of exercising would remain high for the last two stages of change (action and maintenance), and a continual series of decisions (cognitive process) would be made to maintain regular exercise.
Theory Synthesis
Because it is impossible to consider all conceivable influences, it is necessary to develop theories, models, and hypotheses to help the occupational health nurse focus on factors most likely related to intentional physical activity. Based on previous analysis, TTM decisional balance can be better understood in the context of Maslow's hierarchy of needs (Fig. 2) . In the application of the TTM to the phenomenon of intentional physical activity, the stages of change give an adequate explanation of the temporal dimension of behavior change. The decisional balance construct of the TTM, although logical, is too vast when addressing individuals' motivation to change behavior. A plethora of pros and cons can be hypothesized and not all are applicable to any one individual. Maslow does not include a temporal dimension in his hierarchy. However, hierarchy can be used in combination with the TTM, narrowing the decisional balance construct so that the pros can be geared toward a particular need, motivating behavior.
For example, consider a worker who has a sedentary lifestyle and works for a safety-conscious manufacturing plant that pays good wages. The worker's physiologic and safety needs have been met at work. If, in addition to paying good wages and being safety conscious, the organization encourages physical activity and health, workers will be more likely to engage in intentional physical activity if they believe their belonging needs can be met by interacting with others during intentional physical activity at the worksite. The decisional balance (pros of behavior change) can be tipped toward intentional physical activity to meet the belonging need. However, if the occupational health nurse advises workers to garden to increase their physical activity, employees may not be interested because gardening is not a social activity and therefore does not meet their belonging needs. Likewise, if the occupational health nurse uses self-actualization to promote intentional physical activity, workers will find it irrelevant because their belonging needs have not been met and therefore they are not motivated to engage in intentional physical activity through self-actualization needs.
MeAsuRIng IntentIonAl PhysICAl ACtIvIty
The theoretical framework mentioned above could be applied to many behaviors that affect health; cer- tainly, the occupational health nurse can use this model when examining the level of intentional physical activity. Readiness to change (stage of change) and level of need can be established by using a simple questionnaire. Next, the occupational health nurse can measure employees' current levels of physical activity through self-report questionnaires or electronic activity monitors (pedometers). Subjective methods for assessment of functional status (e.g., self-report data) and objective methods for quantifying daily physical activity provide complementary approaches to assess intentional physical activity levels for individual workers. By combining methods, the occupational health nurse documents a complete picture.
Current Stage of Change
A staging questionnaire (Sidebar) can be used to determine an individual's readiness to change. The TTM posits five stages for readiness-to-change behavior. Movement through the stages is thought to be cyclical, rather than linear, as many individuals will not succeed in their initial attempts to begin and continue with a health behavior change. Essentially, individuals move back and forth through these stages of change. Studies using the stages-of-change questionnaire have found that individuals tend to score consistently dur-ing a 2-week period, a measure of instrument reliability (Marcus & Forsyth, 2003) .
Determination of Needs
Maslow's theory is based on phenomenologic studies; measurement tools are needed to further his work. Perhaps individuals can determine their most pressing needs by using a questionnaire such as the one in the Sidebar on the next page. An alternative is to determine the need level through an interview.
Interactions between the occupational health nurse and workers occur in formal settings (e.g., the occupational health service) and in informal settings (e.g., the cafeteria). Over time, the occupational health nurse "knows" the community and the individuals in it. This knowledge could be classified formally as the "need" level. For example, if workers express fear of walking to their cars in the parking lot after second shift, they have a safety need, and the occupational health nurse can suggest strategies to management to meet this need.
Current Level of Physical Activity
Self-report measures generally require respondents to keep a diary of activities or recall their activities during a particular time frame. Recall measures may be either self-administered or completed by personal or telephone interview. Participants may be required to recall activities from work or leisure time, detailing frequency, duration, and intensity of each activity. The Seven-Day Recall questionnaire asks participants to identify activities in which they engaged during the previous 7 days and report the total time spent at each activity, classifying the activity as moderate, hard, or very hard. Self-report methods have practical value, especially in providing workers' view of their own activities of daily living and functional status.
The use of activity monitors avoids the potential bias of workers recording or reporting their own data and provides quantitative data for both energy expenditure and physical activity. Pedometers have gained acceptance during the past decade because they provide accurate measure of ambulatory behaviors and capture intermittent or continuous activity participation throughout the assessment period. Spring-levered pedometers are commonly used, but the accelerometer (a piezoelectric pedometer) is more reliable and often used by researchers (Calfas, Sallis, Oldenburg, & Ffrench, 1997; Coleman et al., 1999; Pitta et al., 2006; Sallis & Owen, 1999) . Accelerometers are electronic sensors capable of recording and storing measurements of the frequency, intensity, duration, and pattern of activity. Piezo-electric pedometers store data for several days and are more accurate than spring-levered pedometers for overweight and obese individuals who walk slowly (Crouter, Schneider, & Bassett, 2005) . In addition, the pedometer tilt does not appear to affect the accuracy of the piezoelectric pedometer as much as it does the spring-levered one.
Pedometers and accelerometers are not sensitive Physical Activity staging Questionnaire-Current Physical Activity status* , † based on the following definition, please circle which of these statements applies to you:
Regular exercise = 3 or more times per week for 20 minutes or more at each time.
1. I am currently not physically active and do not intend to start being physically active in the next 6 months.
2. I am currently not physically active, but I am thinking about becoming physically active in the next 6 months.
3. I currently am physically active, but not on a regular basis.
4. I currently am physically active regularly, but I have only begun doing so within the last 6 months.
5. I currently am physically active regularly and have done so for longer than 6 months.
*Numbers correspond to the stages of change as follows: 1 = precontemplation; 2 = contemplation; 3 = preparation; 4 = action; and 5 = maintenance. † Reprinted with permission from research Quarterly for exercise and sport, Vol. 63, No. 1, 60-68, Copyright 1992 by the American Alliance for Health, Physical Education, Recreation and Dance, 1900 Association Drive, Reston, VA 20191. to additional energy expenditure from carrying loads or moving up an incline, and they usually do not detect stationary activities such as extensive leg and arm movements (Sallis & Owen, 1999) . Pedometers and accelerometers have one additional benefit-they can be used to motivate individuals by providing immediate feedback on accumulated activity, serving as a reminder to be physically active. The occupational health nurse can create programs using the devices to motivate workers through either a reward system or friendly competition among employees.
tAIloRed AdvICe
Once the readiness for change, need, and current level of physical activity are established, the model can be used to tailor advice to a particular worker. By synthesizing these two theories, the occupational health nurse can better understand the process of behavior change and can tailor education that is pertinent and more likely to motivate the worker toward healthy behavior choices. Because not all of the pros and cons are applicable to any one individual, the decisional balance construct of the TTM is too broad. It is narrowed when Maslow's hierarchy of needs is combined with the TTM, enabling the occupational health nurse to understand the need and focus advice on the motivational pros of behavior change. In essence, once the level of need is determined, the occupational health nurse can tailor the advice or the message accordingly.
By assessing the stage of change, the occupational health nurse better understands the individual worker's decision process. Being aware of this temporal dimension and how it unfolds over time assists the occupational health nurse in determining whether the individual is considering or already engaging in behavior change. Each of the stages of change has a unique balance of pros and cons; once the pros outweigh the cons, behavior change should ensue. However, the occupational health nurse should note that "there is not [an] inherent motivation to progress through the stages of intentional change as there seems to be in stages of physical and psychological development" (Prochaska & Velicer, 1997, p. 41 ). Therefore, the occupational health nurse must know a worker's need to motivate the individual because motivation is the result of attempting to meet the need. By understanding the need level, the occupational health nurse can address the pros of behavior change.
Interventions should ideally be targeted to the working population and tailored to the individual worker; tailoring advice to the individual is one strategy to increase intentional physical activity. The authors think the occupational health nurse using tailored advice that is stage targeted and recognizes the individual's level of need can prompt the worker's consideration of the pros of behavior change. Figure 2 is a functional model that illustrates the
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Yap, T. L., & Davis, L. S. 2007; 55(9), 372-378. 1 With 60% of adults inadequately active, the sedentary lifestyle is epidemic in the united states and is responsible for substantial health care costs. engaging in regular physical activity reduces the risks of obesity, premature death, myocardial infarction, diabetes, hypertension, colon cancer, depression, and anxiety.
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2 Interventions should ideally be targeted to the working population and tailored to the individual worker; tailoring advice to the individual is one strategy to increase intentional physical activity.
3 The decisional balance construct of the Transtheoretical model (TTm) is too vast when addressing individuals' motivation to change behavior. maslow does not include a temporal dimension in his hierarchy. However, hierarchy can be used in combination with the TTm, narrowing the decisional balance construct so that the pros can be geared toward a particular need, thus motivating behavior. 4 by using this synthesized model of the TTm and maslow's, the occupational health nurse can adequately approach and understand the process of behavior change and can tailor advice that is more likely to motivate the worker toward health behavior choices such as intentional physical activity.
I n s u M M A R y Physical Activity need level Questionnaire-Current need level in Relation to Physical Activity
Physical activity will allow me to be healthier, and I can work more hours (physiologic level).
Physical activity will make me more flexible and this will decrease my chances of getting hurt at work (safety level).
Physical activity will enable me to make friends in the company gym (love and belonging level).
Physical activity will give me a sleek physique and self-respect (esteem level).
Physical activity will allow me to connect to my inner self and make me calm (self-actualization).
process of behavior change toward intentional physical activity. It is critical the occupational health nurse understand triggers for intentional physical activity, as well as factors that help individuals maintain behavior change.
suMMARy
There is an epidemic of obesity and sedentary behavior in America, and this has resulted in an increasing prevalence of conditions such as diabetes and heart disease. Increasing intentional physical activity is one strategy for improving the health of all Americans. Through tailored advice to individual workers, the occupational health nurse can affect sedentary lifestyle by promoting intentional physical activity. This article examined the phenomenon of intentional physical activity in relation to two theories, the TTM (stages of change and decisional balance) and Maslow's hierarchy of needs. A synthesized model was proposed for the occupational health nurse to understand, interpret, and give meaning to intentional physical activity and promote motivation for behavior change by identifying workers' readiness for change (stage of change) and how needs can tip the decisional balance in favor of behavior change.
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